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1
LATTICEWORK CONSTRUCTION FOR CRANES

TECHNICAL FIELD

This invention relates to latticework construction for
cranes.

BACKGROUND OF THE INVENTION

For purposes of this disclosure the term “crane” shall
refer to any hoisting equipment designed to pick up a
load, transport it a limited distance, and depostt it at a
new location. The term “latticework construction”
refers to structural crane members of open truss design
including four chords and interconnected three-dimen-
sional lacing extending across and diagonally between
the chords. While the novel latticework construction
shall be described in relation to the upright boom on a
mobile crane, it is to be understood that it is also appli-
cable to other common crane components, including
(but not limited to) auxiliary booms or jigs, towers,
masts, gantries, derricks and gin poles.

Load supporting cranes are commonly used in build-
ing and other construction for moving very heavy ob-
jects. Such cranes commonly employ a boom assembly
which is pivotally mounted at one end to a stationary or
mobile base support. Suitable cable rigging is employed
to alter the inclination of the boom assembly with re-
spect to the ground in order to perform the various
functions for which the crane was made. The construc-
tion and crane industry in recent years has employed
increasingly longer and larger boom assemblies in order
to meet the requirements and demands of today’s con-
struction and excavation needs.

Such large boom assemblies are generally con-
structed in a plurality of disconnectable segments to
permit dismantling for transportation between con-
struction sites. The boom segments are made of a plural-
ity of longitudinal chord members interconnected by a

plurality of lacing members to provide the desired

structural strength. Terminal end portions of each
chord member are typically provided with suitable
connections for securing abutting boom segments to-
gether.

The outermost, or tip, boom segment typically in-
cludes a weldment assembly for movably supporting
hoist cables which carry a load block for engaging the
various items to be moved by the crane. It is generally
important that the area between the front chord mem-
bers be open along the length of the tip boom segment
to enable the hoist cables to enter within the cross-sec-
tional area of the tip segment when the boom assembly
is pivoted to its maximum upward position. By provid-
ing reaction forces to the load within the cross-sectional
area of the outermost boom segment in such condition,
the loads on the boom are better distributed among all
four chord members in each of the segments. If the front
area across the boom section were closed, it would be
necessary to project the hoist cable carrying weildment
assembly forwardly to prevent the cables from bearing
against lacing members of the boom tip segment when
the assembly is pivoted to its maximum upwardly posi-
tion (80°). However, this projection would exert greatly
unbalanced forces on the front and rear chords along
the boom.

These concepts of crane and boom assembly con-
struction are, for example, illustrated in U.S. Pat. Nos.
3,249,238 to Hedeen; 3,511,388 to Markwardt; 3,955,684
to Novotny; 4,394,911 to Wittman et al.; 4,537,317 toO
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Jensen; and 4,621,742 to Rathi. Such cranes, however,
are not without drawbacks. To provide this open front
area in the outermost boom segment, an alternate way
of providing support between the pair of front chord
members must be provided. For example, intersecting
lacing members generaily extend between each of the
two side and rear pairs of chord members to rigidify the
segment. However, were such lacing members to ex-

tend between the front chord members, the hoist cables
would not be permitted to enter into the cross sectional
volume of the outermost boom segment when raised to
its most upwardly position.

The Hedeen U.S. Pat. No. 3,249,238 teaches over-
coming this problem by employing additional longitudi-
nal front chord members which outwardly expand to
provide an open area for receiving the hoist cables
along the substantial length of the front of the boom
segment. Other elaborate rigidifying connections are
typically employed which extend between and inter-
connect the front pair of chord members while provid-
ing an open space for enabling the hoist cables to extend
through the cross sectional volume. However, all such
interconnections tend to diminish the structural load
carrying capacity of the outermost boom tip segment
(and correspondingly the entire boom assembly) below
that which. would be present if lacing members ex-
tended between the front chord members in the same
manner they extend between the rear and side chord
member pairs.

A further separate drawback with typical large
cranes includes difficulties in their transport between
construction sites. Even though adjacent boom seg-
ments are separable from one another, enabling the
length of the boom assembly to be reduced for ease of
transport, the cross sectional size of each individual
boom segment can become too large for transport on
conventional highways. For example, the width and
height span of individual boom segments in large cranes
can exceed fourteen feet. Placing such segments on
trailer beds for transportation along a highway pro-
duces a vehicle having a height and width which exceed
the maximum allowable for most highways and bridges.

Yet another separate problem relating to existing
cranes involves built-in pre-stress.that occurs during
manufacture. For example, many boom assemblies, and
each of the boom segments of a multi-segmented boom
assembly, have the lacing and chord members intercon-
nected by welding. As each such boom or boom seg-
ment is constructed, internal or residual stresses are
inherently built into the finished structure when the
various members are positioned and welded. These
internal stresses diminish the load carrying capacity of
the boom or boom segment that would otherwise be
attainable were it practical to construct a stress-iree
boom or boom segment of the same size. These internal
stresses also add to the cyclic moment loading that
occurs at each connection weld point and can contrib-
ute to fatigue and premature failure of the weld. Be-
cause of this diminished load carry capacity, booms or
boom segments must be manufactured to have a larger
cross sectional span for a given load capacity than
would be necessary were no pre-stress present. Accord-
ingly, this problem compounds the size requirement of
the boom or boom segment, further aggravating the
transportation problems associated with large cranes.

Concepts employed by the present invention enable
drawbacks such as these to overcome.
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BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodiment of the invention is 1llus-
trated in the accompanying drawings, in which:

FIG. 1 is a side elevation view of a crane and boom 35
assembly in accordance with the invention;

FIG. 2 is a diagrammatic perspective view of the
boom tip segment of the crane and boom assembly of
FIG. 1, the weldment and cable assemblies having been
removed for clarity; 10

FIG. 3 is a diagrammatic perspective view of the
boom tip segment of FIG. 2, the outer lacing members
having been removed for more clarity.

FIG. 4 is a diagrammatic side elevation of the boom
tip segment as shown in FIG. 3; 15
FIG. 5§ is a diagrammatic sectional view taken along

line 5--5 in FIG. 1; and

FIG. 6 is an enlarged, fragmented, perspective view
of the interconnection area of a chord member of the
outermost boom tip segment to that of an adjacent inter- 20

mediate boom segment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The following disclosure of the invention is submit- 25
ted in compliance with the constitutional purpose of the
Patent Laws “to promote the progress of science and
useful arts” (Article 1, Section 8).

Referring to FIG. 1, a heavy duty crane in accor-
dance with the invention is indicated generally by refer- 30
ence numeral 10. Crane 10 includes a power driven
main mobile unit 12 and a power driven second mobile
unit or transporter 14. Mobile unit 12 and transporter 14
are spaced from each other by a rigid stinger 16. Main
mobile unit 12 supports a forwardly extending boom 35
assembly 18 and a rearwardly extending mast 20. Trans-
porter 14 supports a counterweight 22 which opera-
tively connects to the upper end of boom assembly 18
through mast 20 by backstay struts.

Boom assembly 18 is comprised of a plurality of abut- 40
ting and generally coaxial boom segments 24, 26, 28
which extend in a defined longitudinal direction. The
innermost, or heel, segment 24 includes pivotal connec-
tion means 19 for connecting the entire boom assembly
to main mobile unit 14. Heel segment 24 is comprised of 45
four longitudinal chords 30 which outwardly expand
from the heel end connection location where the seg-
ment pivotally attaches to boom support main carrier
12. A plurality of outer lacing members 32 angle be-
tween adjacent chord members 30 about the periphery 50
of heel segment 24 to interconnect chord members 30
and strengthen the segment and boom assembly. A
preferred method for connecting outer lacing members
and chord members will be described subsequently.

Intermediate boom segment 26 extends from the wid- 55
est, end portion of heel boom segment 24. It inciudes
four chord members 34 which are each connected to
one of chord members 30 of heel boom segment 24.
Chord members 34 extend in parallel fashion relative to
one another. Outer lacing members 36 angle between 60
adjacent chord members 34 about the periphery of in-
termediate boom segment 26 to interconnect chord
members 34 and strengthen the segment and boom as-
sembly.

Referring to FIGS. 1-5, tip boom segment 28 com- 65
prises four longitudinal chord members 44a, 445, 44c
and 444, each having a coextensive proximal end 46 and
a distal end 48. Each of the proximal ends 46 attaches to

4

the outer end of one of the chord members 34 of inter-
mediate boom segment 26. Chord members 44a-d angle
inwardly towards one another to the end of segment 28,
wherein their distal ends 48 are closer to one another
than are their proximal ends 46. A conventional support
means is included at the distal ends 48 of chord mem-
bers 44a-d for mounting a weldment assembly 38.
Weldment assembly 38 movably carries hoist cables 40
which support a movable load block 42 which suspends
the objects being supported by the crane. The conven-
tional support means and weldment assembly 38 have
been removed from FIGS. 2-5 for clarity of construc-

tion of boom segment 28.

For ease of description, the individual chord mem-
bers can be considered as presenting pairs of chord
members. For example, chord members 44a, 44d define
a pair of front chord members. Chord members 445, 44¢
define a pair of rear chord members. Chord members
444, 445 and chord members 44¢, 444 define two pairs of
side chord members. Further, chord members 44q, 4d¢
present a first pair of diagonally opposed chord mem-
bers, while chord members 445, 444 present a second
pair of diagonally opposed chord members. Each of the
chord members of each of the above-defined pairs are
separated from one another thereby defining a space
therebetween. Chord members 44a-d also define an
inner cross-sectional volume 50 bounded by such chord
members.

A plurality of outer lacing members 52 extends be-
tween and interconnects chord member 44a which
chord member 44b6; chord member 4456 which chord
member 44¢; and chord member 44¢ with chord mem-
ber 44d. Outer lacing members 52 extend between their
respective chord members in an angled or intersecting
pair, and zigzag fashion. In this manner, each pair of
rear and side chord members are interconnected by
outer lacing members. The outer lacing members pref-
erably are connected to the chord members at connec-
tion locations such that imaginary centerlines extending
from their ends intersect generally at the centerline of a
chord member. This prevents localized eccentric load-
ing of the chord members and provides predictable
force diagrams for the respective lacing and chord
member junctions. Alternately and less preferred, lac-
ing members could be spaced from one another, which
would widen the area defining the connection locations.

A plurality of first inner lacing members 34 extends
between and interconnects the first pair of diagonally
opposed chord members 44a, 44¢. For ease of descrip-
tion, the collective first inner lacing members 54 define
a first inner lacing member set.

First inner lacing members 54 of the first set extend
between diagonally opposed chord members 444, 44¢ in
intersecting pairs from each of connection locations
151, 153, 155 and 157 or alternately connection loca-
tions 152, 154, 156, 158. For example, traversing the
path from the proximal to the distal ends of segment 28,
inner lacing members 54 extend from the proximal end
of front chord member 44q, defined by location 150, to
a location 159 at the distal end of rear chord member
44¢c. Accordingly, inner lacing members 54 extend be-
tween each of locations 150, 151; 151, 152; 152, 153; 153,
154:; 154, 155; 155, 156; 156, 157; 157, 158; and 158, 159.
Any two adjacent inner lacing members 54 which col-
lectively extend between any three consecutively num-
bered locations (i.e. 150, 151, 152) define an intersecting
pair which extend from the mid-connection location (in
this example, 151). Accordingly, in the depicted em-
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bodiment, locations 151, 152, 153, 154, 155, 156, 157 and
158 are each connection locations from which an inter-
secting pair of first inner lacing members 54 extends.
The collective connection locations 151 through 158
define a first set of longitudinally spaced connection
locations. |

A plurality of second inner lacing members 56 ex-
tends between and interconnects the second pair of
diagonally opposed chord members 44d, 44b. The col-
lective second interlacing members 56 define a second

inner lacing member set.
Second inner lacing members 56 of the second set

extend between diagonally opposed chord members

10

444, 44b in intersecting pairs from connection locations

251, 253, 255 and 257, or alternately connection loca-
tions 252, 254, 256 and 258. For example, traversing the
path from the proximal to the distal ends of segment 28,
 inner lacing members 56 extend from the proximal end

of front chord member 444, defined by location 230, to
a location 259 at the distal end of rear chord member
44b. Accordingly, inner lacing members 56 extend be-
tween each of locations 250, 251; 251, 252; 252, 2353; 253,
254 254, 255; 255, 256; 256, 257; 257, 258; and 258, 259.
Any two adjacent inner lacing members 56 which col-
lectively extend between any three consecutively num-
bered locations (i.e., 255, 256, 257) define an intersecting
pair which extend from the mid-connection location (in
this example, 256). Accordingly, in the depicted em-
bodiment, locations 251, 252, 253, 254, 255, 256, 257 and
258 are each connection locations from which an inter-
secting pair of second interlacing members 56 extends.
The collective connection locations 251 through 258
define a second set of longitudinally spaced connection
“locations.

As with the outer lacing member connection loca-
tions, all inner lacing members preferably connect such
that imaginary centerlines of an intersecting pair extend
to intersect generally at the centerline of a chord mem-
ber.

The first and second sets of longitudinally spaced
connection locations are preferably longitudinally off-
set from one another. Referring to FIG. 2, and particu-
larly to the distal ends of rear chord members 445, 44c,
rear chord member 445 includes a connection location
300 from which an intersecting pair of outer lacing
members 52 extend to front chord member 44a. Con-
nection location 300 longitudinally corresponds with an
opposed connection location 400 on adjacent rear chord
member 44¢ from which an intersecting pair of outer
lacing members 52 extend to rear chord member 44b.
The distance from proximal end 46 of rear chord mem-
ber 44b to connection location 300 is equal to the dis-
tance from proximal end 46 of rear chord member 44¢
to connection location 400. Connection location 151 on
chord member 44¢ of the first set of longitudinally
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spaced connection locations is one-third of the distance

from proximal end 46 of chord member 44¢ to location
400. On the other hand, connection location 2351 on
chord member 44b of the second set of longitudinally
spaced connection locations is two-thirds of “the dis-
tance from proximal end 46 of chord member 445 to
location 300. As such, opposed connection locations
251 and 151 are longitudinally offset from one another.
 The remaining longitudinally opposed connection loca-
tions for the inner lacing members along each of chord
members 44a, 44b, 44c, 44d are longitudinally offset

from one another an equal distance. The longitudinal

offset enables adjacent first and second interlacing
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members 54, 56, respectively to pass without interfering
with one another, and distributes load more evenly
along segment 28.

With such a construction, it is apparent that the space
between the pair of front chord members 44a, 444 1s
open along the substantial length thereof. This is desir-
able to enable hoist cables 40 and an upper load block
40a to pass through the substantial longitudinal length

of cross-sectional volume 50 bounded by the four chord

members 444, 44b, 44¢ and 444 as necessary when boom
assembly 18 supports a load when in upright, most verti-
cal positions. The first and second sets of inner lacing
members provide a necessary reinforcing effect to
boom tip segment 28 eliminating the requirement for
outer lacing members to extend between front chord
members 44a, 44d along their length. Such a reinforcing
effect provided by the diagonal interlacing members
provide a boom or boom segment capable of carrying
substantially the same load as the same size boom or
boom segment having outer lacing members extending
between the front chord members. Use of one dimen-
sional lacings in groups 54 and 56 rather than two di-

mensional frames or braces to stabilize chords 44a and
444 limits the structural shapes required by the boom tip

segment 28 to simple pipe sections, ie. those easily
fabricated and transported.

The lacing and chord members are preferably inter-
connected to one another using reusable interconnec-
tion means with predetermined interface clearances or
tolerances. This enables the boom segment and boom
assembly to be disassembled and compactly packaged
for ease of transport and storage, and enables the boom
assembly to be assembled to a substantially stress-free
yet rigid state. Such a boom has increased load carrying
capability over the same boom structure having welded
or other similarly rigid joints.

The reusable interconnection means is preferably in
the form of removable pins which extend through axi-
ally aligned holes formed in each of the attached chord
lugs and lacing members. Referring to FIG. 6, such a
reusable interconnection means is illustrated in the form
of clevis assemblies. As shown, the outer ends of the
lacing members include a two-pronged clevis assembly
58 having a pair of axially aligned connection holes
extending therethrough. Clevis assemblies 58 fork
around connection lugs or brackets 62 which radially
project from the chord members. Each of lugs 62 in-
cludes at least one connection hole which is sized for
axial alignment with the connection holes formed in
clevis assemblies 58.

Connection lugs 62 are comprised of a plate-like
member which extends radially through the chord
members. One end projects through a slot formed in the
chord member. The opposite end extends through an
opposite radially corresponding slot to the point of
being flush with the exterior of the chord member.
During assembly, both ends of the lugs are welded to
the chord members at the slots to provide a rigid, non-
stressed interconnection lug for connection with the
various lacing members.

A removable pin 64 extends through the axially

~ aligned holes for securing the lacing members to the

635

lugs and correspondingly the chord members. Pins 64
are lightly tapped through the holes and are retained by
a hitch pin clip which snaps or expands into place upon
being fully inserted. Hitch pin clips and lacing pins can
be removed by a light tapping motion.
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The tolerances between the received lacing pins and
side walls of the holes in the clevis end lugs are prefera-
bly sufficiently great to enable the boom assembly to be
assembled to a substantially stress-free yet rigid state.
Such tolerances are preferably from about three thou-
sandths of one inch to seven thousandths of one inch,
with approximately five thousandths of one inch being
preferred. Providing this preferred degree of tolerance
enables sufficient movement between the lacing mem-
bers and connection lugs to enable the boom assembly
to be assembled to a substantially stress-free, yet ngid
condition. Tolerances below this preferred range tend
to produce a structure approximating the rigidity and
having the inherent built-in stress found with entirely
welded boom assemblies. A tolerance above this range
enables excessive movement detracting from the de-
sired final rigidity of the assembled structure.

A conventional clevis assembly 66 at the ends of the
chord members is employed for connecting the chord
members of adjacent chord segments. It preferably
employs the presently accepted industry tolerances of
approximately ten thousandths inch between the pins
and hole sidewalls.

A boom assembly having all connections constructed
in the manner specified produces a substantially stress-
free boom when assembled having load carrying capac-
ity greater than that of the same size boom with welded,
rigid connections. Furthermore, the entirety of such a

10

15

20

25

boom assembly can be disassembled quickly, with the -

individual chord and lacing members being neatly and
compactly packed in storage crates for ease of transport
along highways.

In compliance with the statute, the invention has been
described in language more or less specific as to struc-
tural features. It is to be understood, however, that the
invention is not limited to the specific features shown,
since the described means and construction comprise a
preferred form of putting the invention into effect. The
invention is, therefore, claimed in any of its forms or
modifications within the proper scope of the appended
claims, appropriately interpreted in accordance with
the doctrine of equivalents.

We claim:

1. A boom assembly for a crane comprising:

four longitudinal chord members defining an inner
cross sectional volume bounded thereby, the chord
members each having coextensive proximal and
distal ends, the individual chord members present-
ing a pair of front, a pair of rear and two pairs of
side chord members, as well as first and second
pairs of diagonally opposed chord members, the
chord members of each pair being separated from
one another and defining a space therebetween;

support means for mounting a weldment assembly
which movably carries hoist cables, the support
means being mounted adjacent the distal ends of
the chord members;

a plurality of outer lacing members extending be-
tween and interconnecting each of the chord mem-
bers of each pair of rear and side chord members;

a first set of inner lacing members extending between
and interconnecting the first pair of diagonally
opposed chord members, the inner lacing members
of the first set extending in intersecting pairs from
a first set of longitudinally spaced connection loca-
tions;

a second set of inner lacing members extending be-
tween and interconnecting the second pair of diag-
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onally opposed chord members, the inner lacing
members of the second set extending in intersecting
pairs from a second set of longitudinally spaced
connection locations; and

the space between the pair of front chord members
being substantially open along the length thereof
for enabling the hoist cables to pass through the
cross sectional volume bounded by the four chord
members.

2. The boom assembly of claim 1 wherein the first and
second sets of longitudinally spaced connection loca-
tions are longitudinally offset from one another.

3. The boom assembly of claim 1 wherein the lacing
members are interconnected to the chord members by
removable pins enabling the boom assembly to be disas-
sembled and compactly packaged for ease of transport
and storage.

4. The boom assembly of claim 3 wherein the lacing
members include connection holes formed therein and
the chord members include connection lugs also having
holes formed therein, each of the connection holes in
each of the lacing members being sized and adapted for
axial alignment with at least one of the connection lug
holes for receiving one of the removable pins there-
through,

the tolerances between the received pins and side-
walls of the above defined holes being sufficiently
great to enable the boom assembly to be assembled
to a substantially stress-free, yet rigid state.

5. The boom assembly of claim 4 wherein the toler-
ances are from three thousandths of one inch to seven
thousandths of one inch.

6. The boom assembly of claim 5 wherein the toler-
ances are approximately five thousandths of one inch.

7. The boom assembly of claim 1 wherein the distal
ends of the four chord members are closer to one an-
other than are the proximal ends.

8. The boom assembly of claim 1 wherein:

the first and second sets of longitudinally spaced
connection locations are longitudinally offset from
one another;

the lacing members are interconnected to the chord
members by removable pins enabling the boom
assembly to be disassembled and compactly pack-
aged for ease of transport and storage; and

the distal ends of the four chord members are closer
to one another than are the proximal ends.

9. The boom assembly of claim 1 wherein the most
distal end lacing member of each of the first and second
sets of inner lacing members extends from one of the
front chord members.

10. The boom assembly of claim 1 wherein the most
proximal end lacing member of each of the first and
second sets of inner lacing members extends from one of
the rear chord members.

11. The boom assembly of claim 10 wherein the most
proximal end lacing member of each of the first and
second sets of inner lacing members extends from one of
the rear chord members.

12. A boom assembly for a crane comprising:

a plurality of abutting generally coaxial boom seg-
ments extending in a defined generally longitudinal
direction between a heel end and a tip end, the
boom segment at the heel end including means for
connecting the boom assembly to a boom support

.structure, the tip end boom segment including sup-
port means for mounting a weldment assembly
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which movably carries hoist cables; the tip end
boom segment comprising:

four longitudinal chord members defining an inner
cross sectional volume bounded thereby, the indi-
vidual chord members presenting a pair of front, a
pair of rear, and two pairs of side chord members,
as well as first and second pairs of diagonally op-
posed chord members, the chord members of each
pair defining a space therebetween,

a plurality of outer lacing members extending be-
tween and interconnecting each of the chord mem-
bers of each pair of rear and side chord members;

a first set of inner lacing members extending between
and interconnecting the first pair of diagonally
opposed chord members, the inner lacing members
of the first set extending in intersecting pairs from
a first set of longitudinally spaced connection loca-
tions; |

a second set of inner lacing members extending be-
tween and interconnecting the second pair of diag-
onally opposed chord members, the inner lacing
members of the second set extending in intersecting
pairs from a second set of longitudinally spaced
connection locations; and

the space between the pair of front chord members
being substantially open along the length thereof
for enabling the hoist cables to pass through the
cross sectional volume bounded by the four chord
members.

13. The boom assembly of claim 12 wherein the first
and second sets of longitudinally spaced connection
locations are longitudinally offset from one another.

14. The boom assembly of claim 13 wherein the lac-
ing members are interconnected to the chord members
by removable pins, and the ends of the chord members

of adjacent segments are interconnected to one another

by removable pins, enabling the boom assembly to be

disassembled and compactly packaged for ease of trans-

port and storage.

15. The boom assembly of claim 14 wherein,

the lacing members include connection holes formed
therein; | |

the chord members inciude radially projecting con-
nection lugs having holes formed therein;

each of the connection holes in each of the lacing
members being sized and adapted for axial align-
ment with at least one of the holes in the radially
projecting connection lugs for receiving one of the
removable pins therethrough; and |

the tolerances between the received pins and side
walls of the above defined holes being sufficiently
great to enable the boom assembly to be assembled
to a substantially stress-free, yet rigid state.

16. The boom assembly of claim 15 wherein the toler-
ances are from three thousandths of one inch to seven
thousandths of one inch.

17. The boom assembly of claim 16 wherein the toler-
ances are approximately five thousandths of one inch.

'18. A crane apparatus comprising:

a base support for engaging a surface which supports
the crane apparatus;

a boom assembly mounted to the base support for
pivotal movement about a generally horizontal
pivot axis, the boom assembly comprising;
four longitydinal chord members defining an inner

cross sectional volume bounded thereby, the
chord members each having coextensive proxi-
mal and distal ends, the individual chord mem-
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bers presenting a pair of front, a pair of rear and
two pairs of side chord members, as well as first
and second pairs of diagonally opposed chord
members, the chord members of each pair being
separated from one another and defining a space
therebetween; |
support means for mounting a weldment assembly
which movably carries hoist cables, the support
means being mounted adjacent the distai ends of

the chord members;

a plurality of outer lacing members extending be-
tween and interconnecting each of the chord
members of each pair of rear and side chord
members;

a first set of inner lacing members extending be-
tween and interconnecting the first pair of diago-
nally opposed chord members, the inner lacing
members of the first set extending in intersecting
pairs from a first set of longitudinally spaced
connection locations;

a second set of inner lacing members extending
between and interconnecting the second pair of
diagonally opposed chord members, the inner
lacing members of the second set extending in
intersecting pairs from a second set of longitudi-
nally spaced connection locations; and

the space between the pair of front chord members
being substantially open along the length thereof
for enabling the hoist cables to pass through the -
cross sectional volume bounded by the four .
chord members.

19. The crane apparatus of claim 18-wherein the first
and second sets of longitudinally spaced connection
locations are longitudinally offset from one another.

20. The crane apparatus of claim 18 wherein the lac-
ing members are interconnected to the chord members
by removable pins enabling the boom assembly to be
disassembled and compactly packaged for ease of trans-
port and storage.

21. The crane apparatus of claim 20 wherein the lac-
ing members include connection holes formed therein
and the chord members include connection lugs also
having holes formed therein, each of the connection
holes in each of the lacing members being sized and
adapted for axial alignment with at least one of the
connection lug holes for receiving one of the removable
pins therethrough;

the tolerances between the received pins and side-
walls of the above defined holes being sufficiently
great to enable the boom assembly to be assembled
to a substantially stress-free, yet rigid state.

22. The crane apparatus of claim 21 wherein the tol-
erances are from three thousandths inch to seven thou-
sandths inch.

23. A latticework construction for a mobile crane
having a forwardly extending boom assembly and a
rearwardly extending mast, comprising:

a plurality of straight elongated longitudinal chord

members;

a plurality of straight elongated lacing members
adapted to transversely interconnect the -chord
members;

each chord member being provided with one or more
protruding connection lugs each being in the form
of a plate-like member which extends radially
through the chord member and is attached at dia-
metrically opposite sides of the chord member, one
end of the plate-like member eing extended out-
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wardly from one side of the chord member and
having one or more connection holes formed there-
through; |

each lacing member having first and second end sec-

tions respectively adapted to be interconnected
with two of the chord members by means of releas-
able pin joints;

each lacing member including a two-pronged clevis

at each end thereof, the prongs of each clevis being
adapted to receive a connection lug between them
and including paired axially aligned connection
holes formed therethrough.

24. The latticework construction of claim 23 further
comprising:

releasable pins adapted to be fitted between axially

aligned connection holes of each clevis and a con-
nection lug received thereby.

25. The latticework construction of claim 23 wherein
the remaining end of each plate-like member is flush
with the exterior of the chord member through which 1t
extends.

26. The latticework construction of claim 23 wherein
the plate-like member extends through slots at opposite
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sides of the chord member and is welded to the chord
member at the slots.

27. The latticework construction of claim 23 further

comprising:

releasable pins adapted to be fitted between axially

aligned connection holes of each clevis and a con-
“nection lug recetved thereby;

the tolerances between the pins and connection hoies
being from three thousandths of one inch to seven
thousandths of one inch to enable the latticework
construction to be assembled to a substantially
distress-free, yet rigid state.

28. The latticework construction of claim 23 further

comprising:

releasable pins adapted to be fitted between axially
aligned connection holes of each clevis and a con-
nection lug received thereby;

the tolerances between the pins and connection holes
being approximately five thousandths of one inch
to enable the latticework construction to be assem-

bled to a substantially distress-free, yet rigid state.
* * * * *
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